Neuronal inhibitory effects of methadone are predominantly opioid receptor mediated in the rat spinal cord in vivo.
This study aims to assess whether the antinociceptive actions of methadone are mediated solely through opioid mechanisms, or whether its reported affinity for NMDA receptors has physiological relevance in vivo. Methadone is a mu-opioid receptor agonist reported to relieve pain unresponsive to other opioids. It is a racemic mixture comprising d- and l-optical isomers; the d-isomer has a lower affinity for opioid receptors, and both also exhibit NMDA receptor binding, likely to indicate antagonist activity. d -Methadone is antinociceptive in behavioural studies via non-opioid mechanisms, which could include functional NMDA receptor-blocking activity. Here we investigate the ability of d - and dl -methadone to inhibit noxious and innocuous electrically-evoked responses of dorsal horn neurones in the anaesthetized rat. Racemic methadone (5, 25, 50, 250 microg) applied spinally, dose-relatedly inhibited the C-fibre evoked response, input and wind-up of the neurones, with a profile resembling that of morphine. d-Methadone (5, 25, 50, 250, 500 microg) was also inhibitory, although less potent by a factor of between 13 and 48 depending on the neuronal measure; its profile of inhibition resembled that of the racemic mixture rather than an NMDA receptor antagonist. Both compounds had minimal effects on Abeta-fibre-evoked activity. The inhibitory effects of both d - and dl -methadone on noxious-evoked activity were naloxone reversible. The naloxone reversibility of d -methadone inhibitions is best interpreted as indicative of a purely opioid mechanism of action. However, the ability of naloxone to reverse the effects of d -methadone may also reflect a degree of synergy between weak NMDA antagonist and opioid agonist activity.